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(54) \5m0)m\ «BWto-75 9— fflftttt-OWStt 



(57) [Sti] 

1 ) gmma ■. wmzimu ±t ixvfrh^y? 

2) SIpH: jftpH4.0T"J>-I> ; 

3 ) pH£jgft : 9(TC, 154MB<OjfflR*frTWWpH4.&- 
5.0T'££T'S>I> ; 

4 ) : pH4.5t*iVva54HB«»Lfc#£, 8 

6 ) ft&k ■. Vb&mtevws, 000-60, ooo-c** ; is 

7) ft4.2T'£>6 ; 
**t*»tt«-759— tf. 
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1 ) mmm ■. «8mc#jbu ±t ix-r^h^y? 

*-xfc«ktfv/i^^ribt-;*.££j£?-4 ; 

2) SfrH:JSpH4.0T'Jbft : 

3 ) pH$£tt : lOOmMSS^^+T^C. l5ftm<OM 
Sfe&ft TT&pH4 . 5~5 . 0T-£?g-e$> 4 : 

4 ) aK£5ett : 100niMpI3g#$4ipH4 . 5(Cfc V ^X 15# 

5 ) S&i&g : #>80X;~9<rcT*4 ; 

6 ) : y;P«affiT*Sj55,00(h-60.000t*6 : fc 

7) f?«j£i : ft4.2T'&4. 
a-7$7~te\ 

[|f*«3 ] it^fl 1 KKttOKtta - T5 *« 

■thJMi^&th* urn, 

X ( Bacillus acidocaldarius) X'fo 4 HjSS 3 f 2fJ«9g! 

mm. 

X ( Bacillus acidocaldarius) KSTM-2037ft-Cfcl.il* 

imft^mzmnctbumx-b^x. mass 1 a 

fctlill*fl2 teaoKtta -75 5-Hfi:W&fc 
JS$-tt4HI££#-r4, m 

[»*«7 ] ftrfegtff « -7 5 «&w*7i* 

K^l/^y^X ( Bacillus acidocaldarius) fr&ft6;h, 
4, S*JH6fci2«tf>#a. 

frX( Bacillus acidocaldarius) KSTM-2037ftf £4, 

[fft*JR9] &5°CM±cOi&&X\ pH#4.0 

*»4>5.5Wffl-Cfi*<l4. ff£Jl 8 KISSES. 
[ffc*81 0 J ftRKJfiftf, a/l^.&fcifiOnLfcK 

[0001] 



IfWfc>ll-fSS*#»] *W6IW4«fa=SriHta-7 

5 7— tfav **>ream *<o*rs$rKtt a - 7 5 ? 

&ffita-7$y-*Mf*<n®m-%m. »7'J- 
*>«M2r8:fc:IJS-f4. 
[0002] 

y=flf££j£3tf4l8li, a-755— fe?£ffl^4» 
»<0»flaSi: 7 5 7— t'KJ: ««MklSt^ 

SHfcffiStf i"** 6»Wfc#*ifcfc IT 

fflV^ftXH*. ZCTtimt, «£pH6~6. 
5, 95— 105°Cg)jfefrTT Baci 1 lus licheniformis -fe Baci 
llus subtil isW tf£&t& a - 7 5 y — fc'Ti&ft: S 
tf. «WC. PH4.5. 60°C^^rtTt' Aspergi 1 1 us ni ger 

SrS/CT-^4. 

[0 0 03] £ft£rfc»<3flTV>4a-75 7—tffl 

(5i>c wisawtt* 6 ftifi-c* 4 fc*>fc. wRvm:tz 

*lT V ">4 ^pn 75 5 — fc:'OM®pH#4. 5ft 
j5T'fc &z\bfrt>. EBSpH £4 . SftiSfcpfi Ltt"f fc V > 
?ffi$&Ig#i£Si:3r-?TV>4. */tpH6J3Lh<oatfk 
TI4, 7^* 'J Sttftlci yMfcf&^/Un-XJRico 

[0 0 04] Mfc. 3BlSSfflS<lt;v^a-7S9— fcf 
tta -7S 5— tf«05fcffi£$W**BWT;&^j''*.M 
5}"^ (X^Wtl±95~105rw^TT1ll»W?R^Srfif 

tmmx'hit>\ <xcommmx'm)w^M.^^y<D 
mzxn t xwm{£<n-®b % *> x ^4 . 

[0005] ±ieiSJSWiS'»^T / « , PH4 ftifitf)»tt 
WKT^ffl L*oilJftttfc*t 4 #io -7 5 5— tf* 
8t£fU W^$itTV^4„ a^a^T ^4 Bacillus a 
cidocaldarius^ jfe^igftq -7 S 7— -t££S 1 t^-f . 

[0006] 

[«1] 
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MiSpH 






*« 




75^ 


3.5 


M> 


68000 


J. of Bacteriol.,128. p515. 


1976 




3.5 


ND 


66000 


Agric Biol. Chen., 50. p23. 


1986 


70*C 


2.0 


ND 


54000 


hgTic Biol. ChenL,46, p7 ( 


1982 


60<c 


4.5 


ND 


ND 


Starch, 31, pl66. 1979 




80«C 


3. 5-4. 0 


5-6 


60000- 
85000 


« 01^4-66034 <BSfr«X) 





[0007] LfrLKtfb. *£, afflt'Ktt^frTT' 

[0008] fltfirf, iSSF^KfrtrfiTV^ItHMl 
<08flt*«fc LT, &ffl&St?iW$mtf& tff 3 tit n 

[0009] 

£5&>H$gi£ir u^oi^tt-c* & « - r S 5— fe*^ 

[0 0 10] 

tStpH&t>'£5£pH$Effl££ U fr^MmX'fo ha- 

OtteRUsB*. ]««ffWBllnlf«)±«+3&»ftllBR**l 
^ Bacillus acidocaldarius KSTM-2037l$fl\ ±ISSW 

IjCIo/;, Bacillus acidocaldarius& jR^Wgfttifr 
oWRttor-7S5~ W4Hfc«68iiTV»4*« (& 

1) . sM«Wi0a-75 9-**5MJ!MtUKftfc^ 

[0011] 

imemmmm] *mftmt. jjtfoi > *^7 > 
[0012] i ) awtm* ■. mizftmt. vjuh* 

2) SgpH:&pH4.0T'&S ; 

3 ) pH^tt : wM/ffimmm^x-yyc. i5#fScojii 

»ifef ! l ; T-C'fipH4.5-5.0T^S-C'J)l» : 

4 ) : 10(W®l8HWa+pH4.5lCi$V^15» 

5 ) Siffilft : *WC~~90'CT'J>i> : 



6 ) : y/U^ffifttSS, 000-60. 000"C* 4 : J3 

7)«)S:»4.2t*S. 

[0013] ff»frf»ldB«fcfctvt«» M»ttflbW3« 
«-7S7- tfTftS. 

[ 0 0 1 4 ] 3 h t. *Il%HHii, ±iSlHt « -755 

[ooi53 nmzmmmmizte^xti.. mamm^ 

)^1VX TxH^;Wyj^X( Bacillus acidocaldari 
us}T'J>l>. 

[0016] *fec»a*«sw«ci3^ , ctt. itne® 

^Mifi)^)V7. 7i/ Vfitvyy ^X ( Bacillus acidoc 
aldarius) KSTM-2037l*T*J> 5 . 
[ 0 0 1 7 ] *B»HBIi, »SrM^l.^ffiT 

[0018] ffaBriaHBtaittJv^-ca. iiyfeiM4« - 

7S5~tf#Af-/PX T^Ka^'U^X ( Bacillus 
acidocaldarius) fr» 

[0019] 3£fcJHI£0aidliraKfcvvtli, miea 
£ft**>\*f-^X 7y r-'tf/k^U ^X ( Bacillus acidoc 
aldarius) KSTM-20371*T'J> I . 

[0020] ffit&IMatfcfclvCii. WER^ 

[002 1 ] ff*CrlOttl«KtJV^tt, WERE* 1 . 
pH*«4.0*><5>5.5<7)ST'ff^#il). SfjS&gSSfiS 

[0022] ot. *mm*&mr*. 
[0023] (*rs5— b'*4*rs«tt^aHRfcH 

£) *HHBH^Srtta-T55— «i, Bacillus gM. 
#fc Bacillus acidocaldarius KSTM-2037**) 0± 

[0024] 
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a. mm 

(1) nmm 

(2) *ma** s 
0) mmmm 
(4) 

(5) /5AM 

(6) ttSHtlfefe 

B. #t£ii£fc«-££1M 

(1) IH^TWi (pHSgjE) 

(2) S**^St§« (PH5HKE) 

(3) S^iSttteft (pH5iME) 

(4) mm*yi-ymit%m (pmm) 

(5) yh?^?;^ 

c. m^tmn 

(1) ft!?iS<Dil7ntt 

(2) HKg^iE 

(3) ^f^7HMH 

(4) VPfXh 

(5) ■iyv-ivcr)^ 

(6) iffi-fbJ<«^4« 

(7) McoaDTK^fll 

(8) ?xy®<Dmm 

(9) «S*j|g^fiJffl 

(10) £#tf>£j£ 

(id ^r—tfvStt 

(12) tfffitt 

(13) *^7-^"vStt 

(14) £W?>3eB 

pH 

(is) mmizmzim 
d6) ^^^r^hyotfiS; 

(17) l§«|g?>#»? 

(18) TzSMOftM 

(19) 7x-;i'77-y«r$y 

(20) &&&ffli (85-C, 10#) 

(21) t&ft^MJ^i^Btt 

(22) v7u^tmt%mzmh%m 

(23) 0.001% 'J Vf— Ai^tteO^W 

(24) *nisycr>ftM 

(25) • Ty^-v^mjimm 

(26) *-fe'4>0#fii 

(27) My+ymM 

(28) l^tt^ffitfcttS^W 

(29) 7 7 3 y*-i%mzt5 (t&£W 



(^}fi&) 

0.4-0.6X1. 5— 3.0/zm 

+ 

+ 



ND 



+ 

ND 

+ 
+ 

ND 
+ 

6.0- 5.5+ 4.5+ 4.0- 
40'C- 45°C+ 60"C+ 65°C- 

ND 

yy>ND 7W-y m 
stiu-i-ym 

ND 
+ 

2.0%+ 5.0%- 7.0%- 10%- 



ND 
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(30) Ws+i— fe'RJE 
(31) VPlSffiKfelfST/l^'J^ 

(32) ®mvmmt*kmt 

(a) L-T5tV-X 

(b) D-^fyD-^ 

(c) D-^rJ-X 

(d) D-7y/-^ 

(e) D-75^F-X 

(f) D-$7?h-X 

(g) a^n 

(h) v-agl 

(i) HIS 

(j) hWND-^ 

(k) D-V;Ph'-yh 
(l) D-7y_ 7 h 

(m) -fyi/-yb 
(n) ^'J-fe'Jy 
(o) » 

(p) .X'Jt'tf-* 
(q) ^'Ji/y 
(r) X?y-;U 

( Bacillus acidocaldarius) KSTM-2037tti:^Sfl, 

*0£i£#5?- i±FERM P-15941 
[00 2 5] (JMB^)*B»»OBMta-7S5- 
•fe'li. 09x(f. KSTM-2037«cS:i8*LTf*&fc» 

s. ami. mmmrntsmrizkonhtiiu. m 

[00 26]*3R«tLTtt. Witf. K 

loo 27] mmmtixti, mm. #v<7}->. 

[0 0 2 8]*ai«*jJ:tfS*9/l'fcLTtt, flitf. 

[0029] t^<7) P H{i:a^pH4. 5-5.5. l< JipH 
4.5~5.0T'$>I>. *S«a«J4ji*45-«rC, #*L<tt 



ND 
ND 



+ 
+ 
+ 
+ 
+ 
+ 



+ 

+ 
+ 

+ 
+ 

± 

*ND:S!|^-C'#-r 

[0030] ( in* « -r s 7— emmxm) *is^ 
a. 4 h r < -m. y>i>F&m. r 

7 4-7-<-7zr?h7y7 <-m. *fflife*ifoa* 
£i:fc:J:-5Tf*83*if»4. ?#<9ft*B*li&IS*8»*» 
4. 

[0031] (^jfiiffljeffi) 

(SSMOpl!) g®}f$£tf:<7>J: o (era?* : « 

ix lgmmmmzftftz-tKtfho.w 

-NaOH£25mljDi.. »^TOO*HBIMiS»tS . £ 
C0®m&i<%®L. 0.4N-CH 3 C0OH£25mlfllJ;LT. pH£H 

i (M)%^s&s»&$*^*u cftfrsitiKK 
[0032] ( wsss&wm > sw&kmm cihsk 

1 ml $rjDi.T40°CT'10^llRj£?-a:. -?-<7)RJE$ 1 ml £ 
BXOttJL 1/10N HC1 HW+fcAftEJBSfMi-r*. £ 
0>»6fM:W:«*O.5ilK»K 0.005X3- K (3-^ 
*U0.05%S:#tf) 10ml tlni. !>»£<O660,umfc: 
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m&W6&*ft%%mmxmfei. asstioT, [0033] 
mm%& mmtii) mi] 

D 0 -D 100 

bsss m^itts) = x x (f&s?j?o 

Do 1 0 

D 0 . ;ttWL<Z>Wt&. 



[0034] ±ieUg£T. 5M£40T:T'. IttffilZ 

[0035] mmim&omM) m^mx^^n 

Km.a-Tiy~ fe* *K#!li*>i8tt«-7 5 
[0036] 1 ) £fH**tt : *H»9i<0Rtt«-7 5 

<f £fcfc«k»), ±iLTv;i- 
h ^y ?:t-7,fc J; JfDVh ^VX—Xtf&fo LT ^ 

~)V : 7-fc h V : 7k=40:40:20TgiaT*®SLrt:i: £ 

-7;H^y?:fr-;*{i0.14, v/H-'vJIf-t^t-xte 
0.1ORffS&4£*. Jftfeti. (T-'J>-4 
ml . y 7 x -;PT $ y4g. 7 -fe h y200ml . 85% u y i30 
■l«ffl-S?») fcHWC, 105°C. -wmmLx'ft") . 

[0037] 2 ) SgpH : MifpHtf. ME^MiMOpH 
SrS^xT. 80°C, 10iMSIRiS5-e-Cffl^-*. *H 
««<0»tta-r5 5-4f<0Sa>Hli, *5»>H4.0T»*. 

[0038] 3 ) P H££tt : # P H<?>100mMp&SI»£* 

(ffi«l5lftKJ: , 3. pH4.5. 80°C. 30#lf]KJE$-ii:T8!l5g 
■fS. #J8tf>8Hxa-7 S 9~fe"OpH£5ttt{2. #->pH4.5 
~~5.0<7)&HT'&I>. 

[ 0 0 3 9 ] 4 ) : 10MeffNHtiKpH4.5>t> 

E*«»£ifcfcj:9. pH4.5. so-c. 3o#H£{6$-ti-T 
^fmmwfta-T^-- arc-as 

[00403 5) £g&ft : WjfifSl^ffifcJ: 13 8* 

55— 8o-9ox:K«aiaBEt^rr6. 

[0 04 1 ] 6 ) frfM : tfyMt LT. Sephadex-100 
frJHK lOmM NaCl^^tr50o)fimfffl[(pH5.0)4>-ry 

[ 0 0 4 2 ] 7 ) : ^«^«^*Krffi^ffl^TS!l 

*Be>«tt«-75 9~ tfOWMWi4.2-C* 

[ 0 0 4 3 ] § fete. *K»^»tta -7 S 9— 



[0044] WI<7)|Hta-7? 7— b'**»S8§n 
it. -eco (S#) 7$yKffiyiJ£»;:. -T^gHia- 

jta&Fsw (7$ysaE*ij) £-sk^lt. 
nmmmzm^x. mmz^mmtmm^mta 
-759— vtwHAi. mm. femmtmssz 
n. m37 T-^m^ix^m^m^t'mmx'm 
&mmzimLx. %mmv>®i&a-T$y~t£m 
*§Lt*s. Mmmzm<v%mijm$muxi>. 

3E^<0lMta-7S5-Hf*K»Lff6. fot, ; 
fl£>«9^gM<7)®?tt« -7 5 9— tf -C* o X . £Vmz 

[ 0 0 4 5 ] wt. mmtzx vxmmvmzmz 
Mmwfti'iifi. timtmtosmiztLbmismz 

mfeZtl&hCDX'IZKKK 
[0046] 

irntm] 
(mmni) 

1) ^-Hig* 

XV<7h> 0.25%. P-grX^fT. 0. 
25%. NaCl 0.25%. MgS0 4 • 7H 2 0 0.05%. MnCl 2 • 4H 2 0 
0.001%. CaCl 2 -2H 2 0 0.05%. KH 2 P0 4 0.2%. (NH4> 2 S 
0 4 0.2%frt>%&%® (PH4.5) 500ml$:3L§Z^79X 
3tAil. m°CX-2Qft$mik. Bacillus acidocaldari 
us_KSTM-2037Sr«aU. 60'C. 1 6 0 r pmT2Bim 

[ 0 0 4 7 ] 2 ) i§* 

1 ) t H tffl^cOigtfi 3 0 0 L S5O0LS««^ y ? fcA 
fl. 121X:"C20*H8«tt. ±IB>--HS-0.67% (2L) 9 
ffiL. 60°C. 160nwC3Bia*8BiL.fc. ^COISS. *S* 
?R 1 il*fc I94.9mec0a-7S 9— fe'j&^g$fL!t. 

[0048] 3) ffi*CD«»! 

a-7S9— »f**trJJE»««iia'C^lt (7,000r P 
m. 30^) LT. ±»^»Jt. if)±»*$J5>fc|RWr 

L?t. fflP^yr;p$-^s*c^L. KK7y^x 

>>Alr40%faftC^I» J 3 fcKni 5iCC-*ifc»Sr4rt 

s-e*. 4LtfLUzfmm>b#mt<z£t)®w.i£. tv* 
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x^-h-ioo (Exm&zmmM) 

tit Ltz, 

[004 9] (HftM2) 

i ) ftasjs&g 

1 Tfl&ftfcaHJiafflaBtta - 75 7— fef ( 5 



*{4 ) * 1 5OT*ffi«0 ( pH4 . 5 ) 1 10#HRJ5$ 

[0050] 
[S23 



AMOS 








(Caci, mmm 


(CaClj 3bMSHd> 


60 


40.7 


40.0 


65 


52.0 


52.7 


70 


65. 1 


66.1 


75 


82.0 


81.8 


80 


100.0 


100.0 


85 


100.0 


100.0 


90 


100.0 


100.0 


95 


31.0 


30.7 



[00 51] *2J:r)9!6#&J:3(c 
[0 0 5 2] 2) SlpH 

IM 1 -C&ltlttmm&fflia -75 ( 5 



[0053] 
[«3] 











(CaCl 2 &&io) 


(CaCl z 3dM&J[J) 


2.0 


0.0 


0.0 


2.5 


21.7 


0.0 


3.0 


59.4 


60.2 


3.5 


94.2 


94.3 


4.0 


1O0.O 


100.0 


4.5 


94.2 


95.1 


5.0 


87.0 


85.7 


5.5 


69.6 


70.0 


6.0 


26.1 


28.6 


6.5 


0.0 


O.O 


7.0 


0.O 


0.0 



[00 54] S3 J: Outers: J: 3 (C. *SB|BBOiMt 
« -7 5 5~WipH4.0£MapH*ft^ *OSft>Wi 

[0055] 3 ) 

90601 1 "T»4>#Lfc*WMB^KEtt« - 7 5 5— fe' ( 10 



[00563 
[£4] 
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(CaCl, ffi&iD) 


CCaCl, 3nM^ftl) 


60.0 


100.0 


100.0 


65.0 


100.0 


100.0 


70.0 


100.0 


100.0 


75.0 


100.0 


100.0 


80.0 


100.0 


100.0 


85.0 


88.8 


87.0 


90.0 


49.0 


45.0 



[ 0 0 5 7 ] $4 «t 9 WfcaWr J 3 fc. *H^Bjc7)gHt 
[0 0 58] 4) P H$£tt 

mm i z^hKtzimwnm.®. « - r $ 5— if ( 10 



&H$r3l5£*L£. 
[0059] 
[«5] 











ccaci, mmua) 


ccaci 2 mmv 


4.0 


o.o 


0.0 


4.5 


100.0 


100.0 


5.0 


103. 0 


100.0 


5.5 


0.0 


0.0 


6.0 


0.0 


0.0 



[ 0 0 6 0 ] & 5 X >)WC>fr% X 5 *K»B<0iftt 
a -T S 9— fc?UpH4.5— S-Oit^ciTC* 0 . ^-tf>pH£ 

[006 1] 

Kl5u/gDS (DS:£ffigfe) 0DKtta-7$5— lf*S&D 
U X7 i ;-OpHJHCl/NaOH^T4.5tC|i|Stitm. ^ 



SJKa-7$7~fe* 10u/gDS$:m!lllL, 90"CT 

ilT^|>UIKfi0a-T5 5— fefffj r^f^— fe'HSj 
( ^-fctft¥l«(tt)« ) £pH6T'fflV >TW h £ff 

OiS^ii. ^7'J-cOpH9^^Ca(OH) 2 Ttfofc. 
[0062] 
[*6] 







3-K Bx 


D£ 


te 


iffla; (%) 




PH 


&js (x) 


(W 


ci 


G2 C3 


reiH-2037flr-7S5~t? 


4.5 


28 


21. 3 


6.8 


18. 2 75. 0 




6.0 


28 


141 


1.2 


8.1 90.7 



[0063] *mmi<m&a-T S y— Wi, 
[0 0 64] (£ffiffl4) 

£HS»t S i & < , HiJR<0«Mfc»»«I r 7i77 9X 



H£S7fcjSU:. 
[0065] 
[^7] 
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SiBtt Bx ggg OS) 

OP 00 CI C2 C3< 

KSra-2037a-7 5 5— e 79 29.5 97. S 0.9 1.6 

XtT*-- tfHS 52 29.5 96.4 1.4 2.2 



[0066] *ffl^BflcOKtt«-T 5 5~fef£ffl^£i§ 
[0067] 



(51) Int. CI. e » FI 

(C 1 2 S 3/02 
C12R 1:07) 

^mmseam^smi -52 7^*4 
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(57) Abstract: 

PROBLEM TO BE SOLVED: To 
solve a variety of problems in the 
conventional starch industry by 
providing an acidic a-amylase and 
liquefying starch under acidic and 
high- temperature conditions. 



SOLUTION: This acidic a-amylase 
has following properties: (1) substrate 
specificity: acting on starch to mainly 
produce malto-pentaose and malto- 
hexaose; (2) the optimal pH: about 4.0 
(3) pH stability: it is stable in the pH 
range of 4.5-5.0 under heating at 90°C 
for 15 minutes; (4) temperature 
stability: it is stable up to 80°C, when 
it is kept at a pH of 4.5 for 15 minutes; 
(5) optimal temperature: about 80-90° 
C; (6) molecular weight: about 55,000- 
60,000 according to the gel filtration 
technique; and isoelectric point: about 
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JAPANESE PATENT APPLICATION 

Date of application: November 13 th , '96 

Date of publication: May 26 th , '98 

Applicant: Nagase Biochemical Ltd. 

Inventors: Iwao Kojima, Yuji Suzuki, Shorei Ryu, 

Tomoko Adachi 
Representative: Shusaku Yamamoto 

Title: Novel acid alpha-amyla6e and producing method 
Summary: 

Theme: All kinds of issue in starch degrading industry are solved by 
using novel acid alpha-amylase under acidic and high 
temperature condition. 

Novel alpha-amylase: 

1) Substrate specificity 

attack starch and end products are maltopentaose 
and maltohexaose mainly 

2) Optimum pH 

around pH 4.0 

3) pH stability 

around pH4.5«5.0 under incubation at 90 centigrade 
for 15 min 

4) Temp. stability, 

up to 80 centigrade under incubation at pH4.5 for 15 
min 

5) Optimum temp. 

around 80 - 90 centigrade 

6) Molecular weight 

55,000 - 6*0,000 dalton by gelfiltration 

7) Isoelectric point 

about 4.2 

Others: Optimum temp, is not affected by 3 mM Ca 2 \ The novel 

enzyme is produced by Bacillus acidocaIdarius'KSTM-2031, 
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Table 2 : The effect of calcium ion to the activity 

Activity analysis Relative activity(%) Relative activity(%) 

Temp, (centigrade) (OmM CaClJ (3 mM CaClo) 

60 40.7 40.0 

65 52.0 52.7 

I I I 

I I I 



The novel acid alpha-amylase (5 units) reacted 1% soluble starch 
(pH4.5)for 10 min. 



